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BACKGROUND OF THE INVENTION 

1 Field of the Invention 

wk, mM%fV£%® ?) - 1 as-e# z&mmffl fr^itmte 

^(D^^MH, C C D^OgHfeilS-?- (Image Pickup Device) SrffiV^ 
tz. Ji ft B « ^ ^ t> 9 , # ® 3fc (pixel) <^Jn^^«t9lSS (sensitivity) W [6] 

± £ 0 o fcffi&^S £ W-f & o 

2 Description of the Related Art 

ifi^ C C D^MSt^ £ D fcfc^ #<£>f£lh Pi & (still pictures or 

image)Sr«^br^{f-8-^^m-r5S^^B^^A,^^^^^rv^o 

, fflTV^y^ gfeW*, ^fc^5IIi*^7 (ITV) -Cft, r 

4 5) it; y ^r^ttts:^- k (7 = 1) o^-ftifr—nznfeirzz. 
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^ty = aXx T +b (a, b f*3£&) £ ft 5 £ 5 ftffi8fe-C 5 „ t£ o X 

5 y = o. 4 5 ^^^*3^^tiw^cDfei?fe <o , n^^mmwa 

§15 t^^x\ r ©i b fc«^3ft&S1t©rt, fl£jh®|fe (still 

2 picture) ^rfS^-f- 5 fllT-^f-^*^ 7^0f3S fr^^/V^ ^ 9 J t Lt£ 

25 jis t ^ 9ftt*6o ^cofc^, fli 9 co r&gj &u 

i??/Vji ? "7 (Dm& — K) ^^SxfD^ff : ITE Technical Report 
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Voi^o.No.ss.pp.ss-^ao.CE'se^sCNov.isseJj -©^S*^^ 
mm (&&ftmmnmm) <D*pKMfeLitmfem (iinoe. 5/2 

o 

ft 33, r ©$l^;$^:b$5 ri so^j fc+l^-t-S 1 5 ^ 

m<o f£<mmtmistcm&te, z.<Dxmzmmisti%mm a&u ±is r 

±15 bfc J; 5 ^^^#©^^^>— ^©^a^^DTPtP^tt?r^O 5^ 

^tr^L^m^^/v^t^;! tit, <t> 1 j; <o^eimxh%o 

co^n^, fllxiff, 11*^1 2®* £7k«ft 2 ®?jtcD^ff-4 IHsifcTMf 
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— dB) 6<z>^-c&5„ ^ot, iSfC, ip*>* ;^x>^e 

fc£-Casp£#£ft5o 4ff <Dl&m&&Z>1Z#>fc 1 / 4 

20 Lt4ij|JPlUfc»^ ltf^Sttl/4X4 = lf, y^XNti, 
lX^4=2§^!)SNtt6dBf{ktTlt9 0 
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fc&Mte:, A/D0|^ifftV^ (Dmax) t*0 2ff^SS 

j BRIEF SUMMARY OF THE INVENTION 

- £ fcifco - t <D X # 5 &r 5 r £ fe 5 0 

^m^mmt^-i^mm-r^mm^^xh^x, mmmtimmt-^a, mi 



m <d ¥ i£j m v ^ ?v % m - ^ v ^ ^ ^ o m & ^ £ , 

t^sw u © a^j fin *s n z> m n , tu ie if w $y mnnw. ^ « # ffi s -t s 
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mmmmznt^- KMoTtufs^rnxsi-A^ns^y v^a-pi 
20 iiti, 

^^«^^tbS^^#:^^if^-f-5S{«^*•fei-feV^T, tulHm 1 RUM 2 

w k & # 6 m a? tfjiB s m mm b ^ ie f£fa s $ s it & # & 

25 J:i9^7t, 9i {;:«}; ft tf* 

B#{f -§-Mm-r3®«s£x@£ . 
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striae i, 12 Rum 3 <Dmm ! &&&i& : &fe\£m~ ©^t^v^ts^c 



|j ^f^-^^U *9 m^i-ioT^it (ffi^fi-^l^/V) »oTLt5. 
20 3E^> 

>vm f* ft -«§■ w. m-r z> ^ t , 
25 ^mtimmt-^^M^-r^^^^xh^x, mmfttimmt-^i-is n 
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^■l/K/V© 1 8 ~ 2 0 <£ 0 fc$!j££ftfc 5 r. to 

(2) Pt!«m#'l4tf> 5 *? / >^< £ 1> i -ori, #tiftH^3c^^i 9 

ft ^r-e^s^^f*. ig&otf^tetefciSoS&^Sfc&v^ -His*? 
20 mil u-</vfem c t & 9 , :©^a7/K-fyf#fiiuiitit Ptm# , i4 

? n^/K-f ^ Hi, A^/V*^ — /K£> 18-2 0% (±1/3 
ev) MmUt-T^o ^(DiMfe, t^vy^^^iW^Mfitfe^ 
£ g $ ^ Mfo -T Z> f B t£ is :§: A © W 3 s *£ ^ f* ^ >- V <o ft ffc ft * £ 

^^«ftt5fc«6^kn e e#tt?rtfc-fr?>o £fti£<fc?K #^-^A£ 
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i-,|glft#^-efeoT, r^KSb^ffcra, tuts unstop If txJnl^lifcii 

tu ® m ^ & ft^^-r 5 a / d t , 

^ £ ^ j£ -e & o T tu I B * P £ Sfc m U © A P $ m t£ o X ft ^ * it V ^ 

w ::t, ^mbkom* v^^mmmmt L.xteTk<D^<D&mty khz* 

H (2) >r ^^-7^ ^mmmr^mfe, h v ? xmuzftitm%frm& 
u x mm % m k sas $ n m.w* <d m &&&& t ^ n e> ^ s <o ^ 

<d tts # ^ k mm £ tL fc m ti r ^ n -c* w ft k mm-r % m m n-r 5 m 
( 3 ) igft^^^ k&unnmmmt. mm.^^xmr,xh6^ t a 

^3£i~S iiiaD, if f^»i:ffotA/DA*Il±^A/D©i^ 



Additional objects and advantages of the invention will be set 
forth in the description which follows, and in part will be obvious from 
the description, or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized and obtained 
by means of the instrumentalities and combinations particularly 
pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate presently preferred 
embodiments of the invention, and together with the general 
description given above and the detailed description of the preferred 
embodiments given below, serve to explain the principles of the 
invention. 
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S,5 



20 



25 



DETAILED DESCRIPTION OF THE INVENTION 

mitt, «0Jcd-^m^^^#?)^^^^^^ ^<7)[H]^«^^^-r^ 
o#av^Xd^3fesiSJ^>^x^-efc <9 , 10214, n?mcti^ 
#i o 2iao«w/^i o i ^M^^Tit^^^lS^^^^^ 

1 0 iaS7*-#;*£;K,5o 1 0 l Sr 

ttxiffiiWii 0 3mtl5^!)^tTCCDl 0 5teftVb 

n&o nmmmmmi o gmstop^m^-c- <d^d &Mii 

LT C CD* 7— H#^^(CCD color pickup unit) 1 0 5{cA£t£ft% - 
©CCD*7-iWl 0 5 <£>JS&®(imaging arrays) _h^l£^ ft: 
TBtfSftSo *fc**10 5r±, CCDK?^10 6|:±ottl^ 
, StfflMGmaging arrays) PffiMf #t£^& $ ft 5 „ 

§ A/Dgg&Si^fc^t*:/ 1 ; 7*ntX0j| 10 7 "CMS £ ft So ^(Oy^J 

T^^/i^s^tf 5 ^fecD^^^/i^yn-fe^®^ 108 -c&ssft. # — 

ft& 0 ^^^/V^n-fe^tHjSl 1 0 8 ^feOM^jf -^-i-S^V^TL C 



#)<Di/x<rJ*=*> (CPU) , 1 3 te, ip-fe, 

(hard)^- KSrK^t**^— KiHSWl 1 3 A -gr^t? #H S Wfr h ft 5 

i&ftxj ymk, inn ^itfi/vx* j(Dmi^mRx$^— vwn^ 

fcfe(DkyXK7^/^ 116S, iMCS^i^f3fct^^ hP#' 

, ins, gftmptfitil i o 3Rxfx fn^iie «J#Pl-3fc#>©R 

Hi fij K7>f^ 1 1 8i$&mmfemmw%mm-t%tc&(DJfwmk* : z 

V (EEPROM) ^Ul^o 

1 1 2 ^^^^(c#tl5Sr^J^LTV^§ 0 mz, ^fA^yhc-yll 

2 fi, Rttit'J^lH* 103KCD K^-f 106ia5C C D|S#^^ 

i o 5 (Dmwo&fflmvxntft (m^ww ^wlti^„ ccdiii 

^10 5 ;&>£><D®flMf ^•^i^^ffit)lKl«^v'^xA3 ^ b n — 7 1 1 2(C 
j;oX»$tiT7"!) yn-fe^talSS 10 7 &^Ltf^^/^nt^0g 
10 8 lcm|fe^#i55i«5 ji$tu5 0 ^7A3y)>n-7l 1 2 

(Z)$ijfpTTriij^fi w> &mm^%±mzM£thtc&Kt>- v?—-? 

10 8 Aas^jfr btit^5„ sm^^r 113 ftcD^e — rs^swi 1 

HiJItfl^^T^ay fP-7l 1 2 ft, Z.<D*/XTJ*=* 

y^-7l 1 2 ^^-^^/v^n^Xtlim 10 8 GD|^fi»gP 1 0 8 A\Z. 

*^&=tis Y n — 9 112 t J; SPtfS^S /£^#V^ H0H£^ v 5 * n 
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"k^m^ 10 7 1/ 10 7 AX^4 ft 

fcPtli^^oT^^x^^ ^ h n — 7 1 1 2 <D3f<£-Ci£5££*L£o 
S^v^rz^hP — ^1 1 2 d^HWWJffil K7^^1 1 7 ^tg:££ftfcl$i 
i©it»^^Ji x ffLHfMR^^l 1 7 t«t «9 3§*fcbfcPgP#t3:fc 

5 j£bTgffi^f|!lJ$P$ft3 0 

b^-^Sr-fcJtU 0 2^©»> Ktf)ftti§ (7 = 0. 45) 

1 tt^^7 7tfe!i, —M.mmfc* y = KD^e-v^^n^^m (a# 

r ^^ y fll3AT'77*^KO r^&igj ;5^i0 2o©^F (7 = 0 

I ^2p^_ K ( 7 = 0 . 4 5) It HBgfUf*. ^i^/V^^SSPSHfc 

K "CfeS JEIDA DCF8l*&©#i§S#te : y = 1.099 x x 0.45- 0 .099 XfoZ> 
0 (fc£U x=AV2 5 5, y =ttJ^/ 2 5 5"C*>»K * 
^0.018 KlJSffl £ftx x <0.018 (C^V^Tf* y =4.5X x tfSJIffl $ ft 5 0 
20 ) 3=^ Y = 0. 7 ft, y = x0-7 (DW&RTfiy = 1 fix y = x<D#tt^ 
mm bTV^ c 

ft, MM (f§^-^^¥W) ^Rma*Hff^b< *5J: 5 U9- 



H2l^i-J:5^ (v = 0. 4 5) 0S^|ffi»^yM 

6 ft, ft^W^*2 5 5 018%l!lttSWS. r©**^ 

nwcm^^Km^-r^o :©A*f-^/Ht4 eiJi^js-rsw*^^^^ 

WK »3. 3%Srffl£U-CV^ 0 r^JL^S-^-t, «CK* 

r^g* m^mm j 
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5 w^fi^m^'tt^^v^T^^mA^w <»®. (±iei8 

~2o%) zmmk-r^^-trhztiK ^n^^BM^m^'m^won^. 

S S{tttC^j-b-Clife± 1 / 3 E V<Df£H (IP "hi 8°/o-l/3EV=l 4 . 
|f 3%^± s 2 0 %+ 1 / 3 E V= 2 5 . 2 %£*T) & 5 SUSHI* "C 

3EVit mx.it] I S^I S O^^fcDM^^joV^-Ct, S^^lf^&tf 
2 ;ttUi\ £ "b{cSI^#!± 0 . 1 E VEJT-C&tlff, 

"C -5 o 

^JSLT-etl^^©!!! 7 1 , 1 0 4 fc-gj i9m^btt?> 0 7 = 0. 

25 7iCOV>t©gg|[s tt, (1 0 5/2 5 5) = (s/2 5 5) 0. 7 



* (7 A. 7EK 7 COV^tb3&0 tfia^UfcW^y »^£^-tl><5 
T«:*^ttKLfcia2J!:*3^5«*7 (=0. 4 5) #£1^*1,* fc© 



#/lss+u±xm& 10 8 pg?H£&!FB 10 8 A(D^gl#'l42r, 7 Bl^b 
7>#'& (El 2 fc&tfS 7 = 0 . 7 <Dft&) ti£t?>o ^*/^S3ti3 

10 8 (DPgfS^^gB 10 8 A (75 ^^#'14$:, 7 C UfcitlP 
7 #'14 (12^«"5t = 0. 4 5<D#'|4) ^^^i-So ^LtV^© 

-T ft fc> wfA^y^p- 71 1 2f±, y^s 1 2tfcit 

T* y = o. 7 m^^nmt, ^T^^si6n^^-c (a^^^^mu 

0. 7 tfmfeiStlft^m&fe. ^fi/^S 1 4 {C*3V^-C (A^X^/Wfi 
ft*3, JifE^Jfe^^^^VNTtt^IJypir^lElS&l 07^©^y^f 
^f^^^f 1 0 4, 7 1, 4 6CDV^-fti^^ s (S^iti L~C) |3:^£tL 

lici^s^f^^fn-yin tets^n^A;^^ 

(DM. V ^7°n-fe 7 10 8 <£>PiiSI3ElfelfP 108 Aluttt^- K 



Wife* 4 1 1 3 a-c^- — if tcio-C-fe v V ^fifcBM. y "CA 

3 a* am § Hr±iaKm g iint^s^ w^iert^ij^^h^ c c 

Dl 0 5tii^5o :©CCD10 5^?>©PiiHt§^ ^p^°n-fe 
7@ H io7 Sr&fc&T* ^^^^^^^0^ 108 tf>P£f8^&g& 1 0 8 A 

LCD 1 1 1 M^TLCD 111 Km^ZtlZo 

^ms& i o 8d*e>tti^^tb5 0 

h Z> o 

fc^A^^^x-^^ #1-8 K> hf-^^Sttv^S, SI 
tp<D^«|« N HP (7 = 0. 45) . 7 = 0. 7 (k n e ett£ 

} % -&&mtey = 1 (k n e ettt) Oi^^77^L"C^5o IE 

^ 20(Z) ^_ K ( v = 0 . 7, 7 = 1) (D^-rth^Km^mz-mmx^ti 
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ommffifaVfoZ JEIDA DCF&teO : y = 1.099 X x 0.45- 

0.099 Xh -5 o (fcfcU x=AV2 5 5, y = fctiTj/ 2 5 5 t> . 
±12 x ^0.018 x<0.018 M&l^Tfi y =4.5X x tfSJl 

5 jB&frSo ) 

ttitimmt m^Wkir^m^m 1 ^^Hsitff^mgis 1 o sas^^ 

Tl^3 0 ~<75[g| 5 Kzfr&tlZ y 7 = 1, 0. 7X^0. 45C 

O y = 2. 2609Xx 

m y = 1 . 3 5 2 5 X x 0.7 

^*£*T?*>5 y >0.75 (^It^^HH9 2WJ:) fc-oV^Tft, 
20 5knee #<ft £ # ?L T , 3=S$c^#: (MP h$Z&MttiB:<Dm&) 

£ixftv\ 
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IS 



illttft±l/3EV©«ffl (ffi*f%«^\ -2 0. 6%, +2 6. 0 



20 



rjsgWjfcftij rmiK^aftw^j ^^^^ 

a(dDf Kti 1 i^^sccd 1 0 5 ©il^itt c 
cd 1 0 5frb<Dm&m*<Bto***z<"*'* :: - hifi '***° 



(Din; 



Ufc*- K <Dt£^o^TE! 1,06 B 7 *:#!& LTift^ 
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-T6o ^> r^P^— Kf*. illC/T^^S^-K^^^f 1 1 3Af 
El 1 fc^&atSCCD 1 0 S6i:*tJ:5Ki, ^by^*IBg$ 

Wc7i F^t-F2 0 1, SSt*OiitCCD 2 0 2, I^^tR^C 
5 CD 2 0 3, MlH^7>'/2 0 4ii>?)i^§nfc>fV^'-7'fy (IT 

) ga-e, •? xi ? \s v (JiR#C7«) t<7)£^ LTt^s 

ti"S„ mm%m^fc-t& g^:©ccD loss, ^ / ^ 

D ^fe, #|g>#^- 1 o 5 frh\ti1iisfiX-7 y T'n-tr*®]® l o 7 i:a^$ 
fj Ir^SfcifecDtS^z: It^T 8 !) (correlated double sampling 

§ circuit) (cDssffi 3 0 na^^ti^o r ©Hiilfy/!) 

W [H^ (correlated double sampling circuit) (CDS HISS) 3 0 1 teSs^T 

g , mmt^-frh v±y vm^i£^tsnxo&? (obclp 
m m&) 3 0 2ia*^tiSo ob ^ ? (obclp[e}|£) 302 

© iCjS^X* O B (optical black)® 3ffj&>£> ft # (OBl$M;>) £rS^p 
KHUttff 7y^^^5o OB^7y» (OBCLP0K 
) 3 0 2 3&>bfcrJ;*j£ ft 5 A/Da^- ? 3 0 3 i:A*^ 

So ^LT, i©A/Da^-^ 3 0 3|:^t, PHfeffi-^ii* CCD 

-I^SiiJiVr e f Zllf L<0VT% S^A^7 (BP 
^Htll^/V) ^ + flj©l$SJ£Vr e f Pt^L<, r<Z)SffSJEV r e 
25 fPSrnriftft5 0 A/Dny^^ 3 0 3T1t r <£>S2p®J£ V r e f 

Vre f PiS2itft5^ ***^HbW </W3 2 f& £ ft 5 „ ft, *7^A 
# U-</Vtmmmj£V r e f P « N #L^;Mte4§< N SMIEV r e f 
Ptr^^Sr ^KiJ; S±i^ftW^^t5i 5 «fc 5 



A/D = 3 0 3 £-£t?HI&tf s fllfifc£;ft;fXf£&V\ 

$ 5o K"CI^ ^fAny^-7ll2lt CCDK7 

/f/uo6 % ^(DmnwtB^— h*KMfc-r%mw)jj3Zfcmfe\^. ccdk 

7^^10 6(1, C CD 1 0 5 iZ#l,XZ:<D0 : ¥-Pi , V&iWc<OW%fe-%r : &lM 
i^^^bi^fc^n — :r W 1/ Ify* 4 ~7 -3 l/T l/~f (FDA) ©T^7 

D =2 y/^w-^ 3 0 3 mjSttSgSg^JEEV r e f P <D±^ 31 — K© 

m^^t>»il^^2f& (1/2X4 = 2) O®{fe^§-^^tb^$tl/5o 

X\ A/D = W* — ^ 3 0 3©Vr e f P^If*- KG9 2 LTl^ 5 

£ tfrb, _h?5<£>®ltHf "^A/D 1/^—9 3 0 3T?^ U y :/ £ tl, 3 ^ 

o£*k 4 mM&M&fafcm&xh'oX MMmmit ^a/d = is 

& o 
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±i2fi m-ei-imytAft 1/2 a /no , Apis®Sifcte4 ^ 

(lfg) -e$>5t-r§ir, f|fl/^l/fi4fH^5(Z)1?, Vref Pfei 
5 T*5< o 



T — 1 



4®^^JP» 




VrefP 


N 


1 


1 


Y 


1/2 


2 


Y 


1 


4 



2 MMtitiW 




VrefP 


N 


1 


1 


Y 


1/2 


1 


Y 


1 


2 



H«*£ 1191.1-3- ^ttS. 

r-^>2 te&ltZm&MWft 2fi©Bffl BESi^/v (1/2M) 

KMfc-rz> 2mm<^MW(Dmm^^^^xm&mmT^o nm^^^i/ 

20 «Z)^^{i^JP*0#^^CiiSi^fP W</VT?, SN«S2f (6dB) m± 
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U&Xfe, W^M^t IXC CD^ffl^fc^ ^tl^Pl^^B BD, CID 

® mi%m^frhm^mLtzmmt^%m+iki-%A/Dmm^®i 

m d %X%ti\^ a 

Additional advantages and modifications will readily occur to 
those skilled in the art. Therefore, the invention in its broader 
aspects is not limited to the specific details and representative 
25 embodiments shown and described herein. Accordingly, various 
modifications may be made without departing from the spirit or scope 
of the general inventive concept as defined by the appended claims and 
their equivalents. 



